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1- &0U&
Q),=@(&(_ =' ]eCR=' 4;#)HI ;< T. %*'  V)9E 4#$

 , }; a#N1 o#\Ma#fP, ;< ap cOfb: : ($<Tf.  &#f$
#fI `#f9R#~ %f*' /OCLf, %f)R#VB TfI : <;'< a#P*' -LI

#, D';#HU f, @'-f!$  M':'-B  M#1 :  R<<-fA.;OLf.
%ff)R#VB + M#GHff$O. `#J(ff!7  B'-AOff_OJ #ffI a'-ff&'

Q),=@=-R :  GU#* f!)6b' cO2G, d&'-" : +<#&= 4e)U
Q),= :+ *#2"<#f?&' 4'-fI '; (7#Hf,  fV)9E d&'-"

]eCR ='  V)*: �)E%*';'< #$.(VGHf, g,'O7 <O1:
Tff2,'< 4;'(ff&#_#M+h)ff" gff)9b =' #ff$Q)ff,=: + ff*#2"

Q),= cOb: g&�< ='  i';' 4-I;#.D;#HU =:-I : ]eCR
 ff, ;#!ff" TffI  MOPHff, :  ffV)9E �I#ff2, TffI(ff2&p.

Q),=wU#f" =' Tf. ]efCR fj)5, D'-E#fq, Q&-fJ
 , <'(!6by?)GM +<O"gf)9b ='  fV)9E <(fVG, g,'O7
Q),= g,'O7%R#U< :  &'O$ : 3p + *#2" M#HfM' 4#$

%*'. fA�&:4#f$ B'-AOf_OJ)%fN1 +h)f" +c#fmJ;'
h)".(4ZOR:;(f)$)Tf$'-Ip TP9f" + A(fM;#I(z#fU +

)z#fU cOM +z#U %IOE; +z#U %B#I +z#U %,#qi(+
Q),= *#2") P)MOGPJ 4#$;#GU#* + K2* 4#$(r':(

TfI a'-KLf$:�_ T. (2GH$  &#$-)CG, =' 4-I;#. cOM :
TG"'< T1OJ #NMp(M')Guinau, 2005; Fall, 2006; Lee,

2004; Kanungo, 2006; Ermini, 2006; CROSS,
1998; Champati, 1996.(

Tf2N_ <;O, ;<]efCR 4(f2I@<OfJ D#f.-r : #f$4'
 f*;-I : D#\)\5J aO2.#J: gfU'< ;< 4<(fVG, 4#f$

=' @<#mG*' #I a'-KL$:�_ : %*' @(" v#?M' ;OL. �;#U
]:; c'OM'T\9E +#$4(2I@<'< TY';' '; 4<(VG, 4#$'(M.

a';#P!$ :  M#!&)1389(=' @<#mG*' #I  \)\5J ;<
/(,%fN1 +h)f" gf)9b ='  &#f$-)CG, :  f!. 4#f$

v'(fb' 4ZOROG)R :  $#)A >"O_ +T$'-Ip =' T6W#B +h)"
T2N_ TIQ),= -jU 4(2IQI#fPJOJ e&-Ip TiOr ;< ]eCR
@<-.@()*; T?)GM Q&' TI : (M'(M' b-" >qI T. %*'

Or  fffI-~ /#!fff" :g)HfffM#G_ Q&-GLfff)I 4';'< Tfffi
Q),=3Of21 :  R#!" lE#2, gI#\, ;< : (2GH$ ]eCR

Q),= 4'-I 4-G!. g)HM#G_(M;'< ]eCR.

a#I-b :  P6,;O_)1387(=' @<#mG*' #I  L$:�_ ;<
/(,: #f$-)CG, a=: + J#70E' ]=;' +�j* F.'-J 4#$

AHP: 4ZOROG)R +h)" + i';' 4-I;#. 4#$;#)V, e)M :
>"O_T2N_ TI v'(b'  $#)AQ),= -jU 4(2I;< ]efCR

Tf?)GM Qf&' TfI : (M<-. -\2* a#G*-N" T6,-{ TiOr
T. (M()*;AHPQ),= #I '; h*#2J Q&-GL)I]eCR#$4

%9n<;'< T\j2, ;< @(".
a';#P!$ :  M'-)")1382(]=;' :  *;-I TI I#f&

]:;T2N_ 4;#,p 4#$Q),= -jU 4(2I3O21 ;< ]eCR
!* -N"Q&' TI : (2GU'<-_ -I;#, TM#U<:; TiOr ;< v-)

]:; T. (M()*; T?)GMTH&#\, ;< @-)CG,:< 4;#,p 4#$
]:; #I%b< f  A<#* Q)7 ;< f @-)CG,(2{ 4;#,p 4#$

g)HfM#G_ #fI 4-GLf)I t#9jM' :; Q&' =' : (M;'<  9*#2,
@eCR%"'< (2$'OU T\j2, 4e)U.

 R:;#*)2001(*-A; ]:; =' @<#mG*' #I jU aO)
T2N_ TIQ),= 4(2I]efCRf. ;OLf. ;<-=' : TfGU'<-_ @

=' T6fW#B +z#U %,#qi +h)" %N1 +h)" 4#$;#)V,
@<-f. @<#mGf*'  $#f)A >"O_ :  i';' 4-I;#. +T$'-Ip

%*'.Tf2N_ s&#fGM yHf&#\, =' �_ 4:TLf\M #fI 4(f2I
>2.'-_]eCR]:; Qf&' Tf. ()f*; Tf?)GM Qf&' TI #$

 9*#2, `#G9HM s&#GM<;'<.
Yalcin)2008(/(, =' @<#mG*' #I  L$:�_ ;<4#$

+�j* F.'-J +D#70E' ]=;'AHP+h)f" 4#f$;#)V, +
Q),=T6W#B :  $#)A >"O_ +TM#U<:; =' T6W#B + *#2"

T2N_ TI v'(b' @<#1 ='Q),= -jU 4(2ITf).-J ;< ]efCR
/(f, Tf. ()f*; Tf?)GM Q&' TI : (&=;:AHP &';#f.

/(, -K&< =' 4-GNIT2N_ 4'-I #$Q),= -jU 4(2I]eCR
<;'< T\j2, Q&' ;<.

(2006) Komac#ffI #)MO6ff*' 4eff.-, Tff\j2, ;<
=' @<#mGf*'AHP(VGHff, lE#ff2, +@-)CG,(ff2{ ;#ff,p :

Q)ff,=<-ff.  &#ff*#2" '; ]effCR.=' ;#ff. Qff&' 4'-ffI :'
: +h)f" + $#f)A >f"O_ +4-I;#f. aOf{  &#$;OG.#B

OROG)RZTf?)GM Qf&' TI : %B-A @-NI 4a=: Tf. ()f*;
=' @<#mG*' #I #$;OG.#BAHPef)M 4-fGNI s&#GM : (M-GNI

 , %*< TI(2$<.
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Wu:(2009) ChenQ),= (VGH, lE#2,'; ]efCR
=' @<#mG*' #I a'O&#J ;<AHP4#f$;#)V, TfI Tf1OJ #fI :

TVf*OJ +z#fU %IOE; + $#)A >"O_ +h)" + A(M;#I
@';Q),= `09b T.  \E#2, : #$Mp ;< ]efCR@<'< 4:; #fN

(M<-. Q))VJ +%*'.
v#?M' D#\)\5J -I 4;:-, #I f, @($#L, +@("<Of"

/(, T.T2N_ 4'-I 4<#&= 4#$Q)f,= -jU 4(2I]efCR
F$ +<;'< <O1:-fi#r >$:�f_ +D#f\)\5J Q)!$ #I O*

FG&;OfKR'  &';#f.  I#&=;' TI <;'<  V*Fuzzy TOPSIS

T2N_ ;<Q),= (VGH, lE#2, 4(2I='<-|I ]eCR<./(f,
TOPSISTU#fff"-&= ='  fffP&FGHfff)* 4#fff$4#fff$
F)!SJ@-)CG,(2{ 4-)A)MADM(8#f*'-I T. %*'

@(f&' o#\M =' T6W#B f, gf!7  fm2, : %f9�, /p(f2..
]:; ='  fP& a'O27 TI e)M 4=#B lj2,+(2!f"O$ 4#f$

FGHf)* TI oOI-, gY#H, gr 4'-I (2!M'OJ 4;'eI'4#f$
f %*' gPL, #NMp z;< T. f @()�)_ f, ;#!" TI(f&p

)@;Offf.+ ROfffB=< a'efff_1387.(@(fff&(_ TfffVR#j, ;<
Q),=FGHf)* +]eCRQ)fI  fP&e)B dfI':; 4=#fB 4#f$

]:; =' -ffGNI '; -n�ff, 4#ff$-)CG,Q)ff)9J 4;#ff,p 4#ff$
 ,(f2.)Champati, 1996.(FG&;OfKR'Fuzzy TOPSIS

/(, ='  9).-J: 4=#B 4#$TOPSISTI , ;#!"(&p.

2-9:8:4 @ *Q-%UVW =@
2-1- I7*J& :45& 9:@0V&

%r#H, #I a#G*-R a#G*' ='  LqI TVR#j, <;O, T\j2,
5872-G,O6).�-f7 D#SfGq, TfI ;OSf5, Tf. �I-,
 R#!"33: T1;<1: T\)b<45#fJ T)M#n33: Tf1;<

49: T\)b<53 b-f" /OfE : Tf)M#n48: Tf1;<12
: T\)b<37#J T)M#n48: T1;<55: Tf\)b<15Tf)M#n

gPf" ;< Tf. +%*'1Tf2,'< +%f*' @(f" @<'< a#LfM
=' ap  7#mJ;'700#J3100%*' -G,.Qf&' 4-f)A;'-b

 fA�&: +8-fA'=  &'e$O. (2I-!. 4:; -I T\j2,4#f$
cOf2J Q&' : %*' TG"'< @'-!$ TI ';  7O2G,  &#)B'-C1

 ff, '; ffA�&: ;< a'OffJ+ P&ZOR:;(ff)$ + ff!)6b' 4#ff$
)ff,= + P&ZOffROB-,OYZQQ)ff,= 4-I;#ff. cOffM :  ff*#2"

<-. @($#L,.

gP"1.TVR#j, <;O, k<:(5,

2-2-9:8:9:*;2<8 :45& /*Q
+h)f" g,#f" lf)\5J Q&' ;< @<#mG*' <;O, 4#$-)CG,
=' T6fW#B +z#fU Xf&e)B + fi';' 4-I;#. +h)" %N1

gHA:%*' TM#U<:; =' T6W#B.

2-3-9:*;2<8 :45& =@4
2-3-1-Fuzzy TOPSIS@ G5RX&/'*YC /*YQ

/:5"S1)IFS(
-_ '; 4=#ffB Tff&-�M: ffmjR ;OHffB/#ff* ;< @<'=1965
TR#\, ;< 4<0),TI 4'v#M»Tf7O!?,4=#fB 4#f$«TfY';'

<-..T7O!?, y&-�M >&'()_ 4'(GI' a#!$ ='+4=#B 4#$
]0JTf.  J�#Pf"' #fJ %*' TGB-A D;OW 4<#&= 4#$

/(, ;< T&-�M Q&'#*=@(f&(_ ='  U-I 4f$�fB; +<;'< #
<<-A.Tf&-�M -fI <;': D�#Pf"' ='  fU-I TfI Tf,'<' ;<

 , @;#"' ;O.^,<<-A.
1.@<#)_ 4'-I-f$ : ;'(f\, -$ TI 4=#B lj2, 4=#*

 , %&Ou7 �I#J X& d\B � "<'< %9HM a'OJ.
2.%)VbO, Q)I 4=#B lj2,Xf& <;Of, ;< T.  &#$

fR ($'O" #& : %H)M ;#)GU' ;<  B#. D#70E' @(&(_: T
 !M gY#b 4e&#!J +<;'(M <O1: ap D#9n' 4'-I T)67<O".

#fI %&Ou7 �I'OJ �&-VJ T. 4<;'O, ;< h)J-J Q&(I
+%f*' Tf1'O, F)$#fm, ;< v#fNI' #f& : D#f70E' <O9!.

 ff!M <#N2Lff)_ 4=#ffB lffj2, =' @<#mGff*'<Off".@(ff&'

1. Intushestik Fuzzy Set
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T7O!?,4Of* =' ;#fI Q)R:' 4'-I T. 4<ON" 4=#B 4#$
Atanassov<#N2Lff)_Q)ff2{ #ffI TffN1'O, 4'-ffI +(ff"

%*' @(&<-A TY';'  J0PL,)+4:0)*1385.(
v(f7 Tf1;< +%&Ou7 T1;< T. �I#J T* #I @(&' Q&'

 , a#)I '; %)Vjb v(7 T1;< : %&Ou7�)fWOJ +(22.
 ff,<Off". ff, a#ff)I %ff)Vjb v(ff7 Tff1;<Tff. <;'<

F)!SJ !M a#A(M-)A%&Ou7 T1;< @;'O!$ (2M'OJ4#f$
; Q)fV, : wqL,(f22. 3#fqGM' ')Chen and Tsao,

2008.(
-A'X4=#fB Tf7O!?, +(f"#I  2)V,  6. y7O!?,
4<ON"A;<XTITjI'; D;OW)1( , �&-VJ<O":

TjI';)1(
j Ai Ai j jA {(x , (x), (x ))x X} ! " #

�ap ;< T.
Ai (x)!:�%&Ou7 T1;<

Ai j(x )":v(7 T1;<: �%&Ou7
-Sffffff27 -ffffff$ 4'-ffffffIjx X#TffffffjI';

Ai Ai j(x) (x )$ ! % " $ 1 %f*' ;'-b-I.TfI Tf1OJ #fI
%)Vjb v(7 T1;< +%&Ou7 v(7 T1;< : %&Ou7 T1;<

TjI'; =')2( , T9*#5,<O":
TjI';)2(

Ai j Ai j Ai j(x ) (x ) (x )&" %!  '1
 f,  IOfU TfI T&-�M Q&' ='T)9f" ;< a'OfJ4=#f*

F)!SfJ #I d9J-, 4#$(2&'-B4-f)A-f$ :  M#HfM' 4#f$
(f"#I  M#HfM' >fM'< : wSfqJ (f2,=#)M Tf.  G)R#VB

<-. @<#mG*')+4:0)*1385.(
/(, ;<TOPSIS A�&: TI T1OJ #I+#f$;#)V, : #f$

@(ff&' Tffj\M :< ff, 3#ffqGM'  ffm2, : %ff9�, /p: <Off"
Ff$ Tf. %*' a#!$ T2&eA Q&-GNIXf&<eM a#f,=Q&-fJ

B@(&' =' '; T6W#@(f&' =' '; T6fW#B Q&-J;:< : %9�, /'/'
(f"#I TGf"'<  m2,.%f)!$'Fuzzy TOPSISQf&' ;<

T2&eA <-P6!7 : #$;#)V, %)!$' T. %*'Tf1OJ #fI '; #$

 A�&: TITfI 4=#fB <'(f7' =' @<#mGf*' #fI +aOA#MOA 4#$
 , %9HM �)5W <'(7' 4#1(f$<.1IFS:2IVFS-f$

;'< vONm, X& :<(M.IVFS�f&-VJ %&Ou7 �I#J X& #I
 ,@=#fI #fI Tf7O!?, Ouf7 -$ %&Ou7 T1;< T. +<O"

( ),1  , a#)I<<-A.
/(,Fuzzy TOPSISTITf6r-, >" ;<  6. ;OE

 ,;< '-1' TI(&p:
1.F)!SJ �&-J#, %U#*4-)A3�
2.F)!SJ  M=: �&-J#, %U#*4-)A4�
3.o#\M a<-. wqL,@(&'/p5� m2, : %9�,
4.T6W#B T9*#5,#$6�
5. P&<eM wU#" T9*#5,7: �
6-T9J;4(2I8T2&eA#$.

T2&eA a#), T6W#BF)!SJ 4#$@(&' o#\M #I 4-)A/p
T6fW#B #f&  f*()6b' T6fW#B =' @<#mG*' #I  m2, : %9�,

 , T9*#5, x2)!$<O".]:; ;<IVFS#fI T6W#B Q&'
]:; =' @<#mG*'$TfY';' 4#4Of* =' @(f"Atanassov:

Szmidt and KacprzyT6W#B T.T6W#B :  *()6b' 4#$
 ff, %ff),O!7 '; xff2)!$+(LffqI ff, T9ff*#5,<Off".

]:;T6W#B T9*#5, TI oOI-, 4#$Qf&' v#f?M' 4'-fI #$
l)\5J%*' @(" @<;:p T,'<' ;<)Mahmoodzadeh et

al., 2007; Malczewki, 1999; Ting-Yu Chen et al.,
2008.(
1.]:; lI#j, T6W#B T9*#5,AtanassovT6fW#B +

x2)!$)Ting-Yu Chen et al., 2008:(

**
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n
d
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Ai i jA
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| V .W(x ) V .W(X ) |]
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1. Intuitionistic Fuzzy Sets
2. Interval-value Fuzzy Sets
3. Decision Matrix
4. Weighted Decision Matrix
5. Point Ideal
6. Separation Measures
7. Relative Closeness
8. Ranking
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2.]:; lI#fj, T6fW#B T9f*#5,Kacprzyk and

Szmidt/#,-M x2)!$ T6W#B +@(")Ting-Yu Chen et

al., 2008:(
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3.]:; lI#ffj, T6ffW#B T9ff*#5,Szmidt and

Kacprzyk/#ff,-M xff2)!$ T6ffW#B +@(ff")Ting-Yu

Chen, et al., 2008.(
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Q),=%9n keCR+TVR#j, <;O, @<:(5, ;< @("70(W;<
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8CD$ %B7$H1 @$._G %/ KH<.k!C>(J<#$  C'(; h>(CB1

?4,,3 %CC0 8CCD$ XL #$ *0(CC; ,S0yCC< -(CCGR,SCC'
^HCW E8>SVCW d2(C7 %CD .CG #$ EX(C<U_G l3(ABD$
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